Dynamic perfusion bioreactor system for 3D culture of rat bone marrow mesenchymal stem cells on nanohydroxyapatite/polyamide 66 scaffold in vitro.
The aim of the study was to investigate the biocompatibility and osteogenic effectiveness of the porous nanohydroxyapatite/polyamide 66 (n-HA/PA66) scaffold material that was cultured with the rat bone marrow mesenchymal stem cells (rBMSCs), under the static culture condition and the dynamic perfusion culture condition in vitro, and to investigate whether the 3D perfusion culture condition was better in provoking proliferation of rBMSCs than the 3D static culture condition. The Methyl thiazolyl tetrazolium (MTT) assay, alkaline phosphatase (ALP) activity assay, Osteocalcin (OCN) assay and scanning electron microscope (SEM) were used to observe the proliferation and differentiation of rBMSCs. The samples were respectively harvested at 1st, 3rd, 7th, 14th, and 21st days and effect comparisons were made between the two of the culture conditions. The results showed that values of MTT, ALP, and OCN were increased continuously and revealed a significant difference between the two culture conditions (p < 0.05). On the 14th day, SEM revealed calcified nodules 2-8 μm in diameter in the lamellar structure. Under the static culture condition, the pores were covered with the cells looking like a piece of blanket, but under the perfusion culture condition the cells were observed to have a 3D lamellar structure. In conclusion, the porous n-HA/PA66 scaffold material can be used as a good candidate material for the bone scaffold construction in the tissue engineering because of its excellent 3D structure, which can greatly improve the proliferation and differentiation of rBMSCs and make them proliferate and osteogenesis even better under the perfusion culture condition.